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(54) UQUID CRYSTAL DISPLAY DEVICE 

PROBLEM TO BE SOLVED; To provide a liquid crystal 
display device capable of displaying a high-quality 
picture. 

SOLUTION: A liquid crystal driving circuit 1 1 is provided 
with a TFT(thin film transistor) 12 for writing a video 
signal VS to the electrode (node 12) of one side of a 
liquid crystal cell 10, a capacitor 16 whose electrode of 
one side is connected to the node 12 and which has the 
same capacitance value as that of the capacitance 
between the gate and the source of the TFT 12 and TFT 
1 3, 1 4 giving a compensation voltage AVW for 
compensating a feedthrough voltage Vf appearing on the 
node 12 in accordance with the rising edge of a scanning 
signal &phiv;W. As a result, the degradation of picture 
quality due to the feedthrough voltage Vf can be 
prevented in this liquid crystal display device. 
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TFT 1 2 i: , -e^O— FN 1 2(C«M$ 

ti. T F T 1 2 F - V m t^mmt:. 

6^:^ tT y- K N 1 2 tr-^X S T F T 1 3 . 1 4 . 
L/2:*i-5T. 7-f-Kx;l^«ffVf.fc:J:SM 




^FC> 



^ imwmij-himmmsxz^Kfz ^ t \,z^ ffiie 

(=^M$:h.. H!ri2m2co h y yjx^mmm^z^s'yfz 
312 {cieaoMB^B^^a. 

mf2m2cOh^>i^'^^c7)^«J^i:S=3:S\ ^3^3 

titHzBm<^m^am^M:. 

IB.6 V ^-rix*HilBe<0?SB^B^*^|g. 

m:^7i,z§m<^m^^m. 



(2) #1^2002-34 13 13 

2 

gft. mifBiSS«fi[{C5E«$ili.m2c7)dr+>'s-i/^'^ii 
[00 0 1] 

L.mz. m^B^fv^mtfzm^m^mizmt^. 

[0002] 

L^conm «!*J: 0. ^Mb^^-i^X^ (Thin Fil 
10 B Transister : J31T> TFTi:«>if-) S:fflV>>t^ta** 

i^.mm'^-':^^tiz!K<^m$'ii.'c\;^&. 

[ 0 0 0 3 ] 11 7 {i. ^co J: o ^rygs^a^^Sco 1 -oco 

B^H-fe;i^3 0t>i:T/^a^HiElftlllS§3 l^^tt^^T-. IBEb^bIE 
ftIliK3 KiNMTFTS 2i3J;t^#■\'/^°J^^33^•i• 
20 tf. =S-H-yh?iJt=«jeCTiB^«^3 4*tg{t 
i^tL, =§-K-y ^^T^c*rJELT^^fi#^3 5A«S(t<o^t 
^. ^#fi-^IS3 4tc{iB^:mft-f-vs*^-^;l/^ix. ^3fc 

[0004] ?Tsa-b;u3 0 {i. Bif^fflc 1 <^m7^m. 

3 4fcSM§ix. ^er)'y-httm^iS^3 5lzmf^^ 
tl^ ^<7)y-X{iy-KN3 2Wg«g§fL§, NSTF 

30 ^. ^-^^N-v-^SSJi, m^O^S:ffiC3&*L. y- 
H N 3 2 fc«2^tg^V S S<^y- F t OiStCSfl^ti 



[0005] ^ftfi-f-<?£.W*>' r H J l/'v/Hc^ix^ t\ 
KN 3 2 iz^t i^it. 3 3 J:t^MB^-fe/P3 

*5 r L J l^^/Hc^fLS i: . NMT F T 3 2 lil^Jltc 

^j:'0\ ^mm^VScOU^Mi.^^y^>'^3 3i5J:t/m 
B^B-fe/t/3 O^^J:-^■r«^$i^l., ?aB^s-fe;i'3 0.«i;, tt« 
40 fi-^VSc7)^'s;Kcjet7^^jfe^jii*t ^r^. fc^B-tr;P3 

?gH^B>'N'^vKcJAl.-o(01HII**«S^§itS. 
[0006] 

I^BW^^tiat-rSigS] U*»L. TFTm-» 

tzm^sm^msiizii. \>^h^:^y '<-v:^)i—mmzi. 

[000 7 3 7 - KX;U-il^^ijiBB-f l.7t 

50 (^lEiJt 0 ) X'ii. m-^^yfii r L J P'v/pvwLtc? 
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[0 0 08] hh^Mt l(CfcV'>Tff^<?!'W*i TLj U 

m.mmvTNt:mi.i>t (f^mt2) . NiaTFT3 2 

[0009] mz^ mpit 3 lztiK^xm■^■<^>yvt^ r h j 
uKji-vwm^h TLj uKypvwucipjttrmz-ra 

ikL. ^^Jt4{Ct5V>T<^WcOpA;;l'*«VO+VTNi: 

K> ^ ym X -Z u ^T Winn TT^Tn o o -^^Jbi^r.^TS i-.—A^ xijoi'-i-k 

32i,z&m$ti^ m^it 5i>zi5\.^xm^<f>'wtfi tlj 

. ^UVWUZ^^t. y-KN3 2<^«fir(iV0-Vf 

Vf =AVW-C2/(C1+C2 + C3) ■C^i)$#t 20 

•I., tfz. AVW=V0+VTN-VWLT-3^^/ 
C00103y-KN32 <50«{i*i7 >f - KxyP-mjEE 

i''<:.;i' V 0 i>z{m Lxmt-t i> cox\ mmtt-^y s 

[0011] ^tl^tiz. Zcr)^m<^±fz^m&^li. ^ 
■i-hCLkX';^:^. 30 

[0 0 12] 

mmimm-^fztbco^m zcr,wmzm?>m^Bm^ 
Mma. ^mm9M<^mmzm\:^x^(7)y(^m^^^ 

mFB-t/\^mmmmi,zmm^ti. -etoA^mffi^s^sft 

^SrSft; ^<7>m^^mmtu^/Hz^tirzz t i,z 

mtxmmil-hmicohy>i^:^^t. ^co-:^®*^ 

m^B-t)\^mmm.mi,zmm^n.. f^nb^nb^titcmmM . 
izm^a-k/\-cr>mmm.^i>z^-t^ y -r -i^^t^ju-mB^ 
i,z^ihmmmmti:mtrci>cox'$>h. 

[0 0.1 3 J #*L<(i. ie»[IIS&{i. mKTihyyi^ 

x:pi}mmm^i)-i^^mm^miz-^tLrz:it ^zmtxm 
10 0 14] tfzntL<^i. msmmit. ^<7)mi<o 

«:^*i^«6^i6<i>tL?t^l<7)^^fi2r^»t..-5-«^2 

(Dhy yi^x^ii}mM^ib-(:>^mm^mi,z^ti.tizt so 



(3) i^lH2002-34 1 3 1 3 

4 

i,zmtximmi,z^j:hm2cohyyi^^^t. ^ff^mi 
o^*«s^{a$-g{t. ^<^m2<r>mm^mi<7^^-T 

^^l"^cr)^l5mmzWm.^ix. W.2(r)Y'7yi^y^9i^n 
[00 15] *^Sf*L<tt. m3ff)hyyi^^:}^<7m 

mmmi. m2cr)Y3y'jx^<Dmmmiztm-^j:h. 

[0016] *^cif4L<{i. ^3£7)h^>'i.-x^o@ 
m2C0b5>'i^'X^'c7)^®g5ei:|5!tT'S> 

[0017] t-fznt. t<{±. ^i6^*6^>ix/::^ i t7)a 

'mmm±. ^fi-f-^o^^sn-ftK^u^m i o h ^ ^ 



[0018] tfc1S-t,L<ii. W.KT^^^ni.'S'a^^^sb 
'^^hixii.^mmt. mi<^VyV-JX9cr)X-)]mm.}:L 
m2i7)«Si:<?)S£7)S*illtB&^tV». . 

[0019] S^>:ifSL<{i, W-lco^-rniy-^xtW.! 

l<r>^^fM/^ <r)2^(ry^LM:mi<r)Y=7WX-^criX 
^jflStJ J: I/^ 2 ill t^-S^ o 

[0020] ifcSf i t < {4> $ h\.Z^ ^cr,~-}mWf 

min^)v<r>ummmz^^ix, ^cmi3mm^m2co 
m^mmi^if. mmmmzys.m^ti^m2<7)^-r^^i^ 

[0021] 

mm<^mcmm] immemm i ] la i 
mcommcomm i izi: ^^y-m^^mm<7)m^t:yf: 
-tp'rD'yi^mx'h^. 

[ 0 0 2 2 ] S 1 fcrfcV-^T . HcOyfr v—m^^mS 

a. mL^^mzmw^iifzmmc^mmi ^^tsm^B 

Srffii-i). #aSl«±. R, G. Bt7)3-ptON'-y h2~ 
4 2:-i?tf. K-y h2~4<7)^^c7)3KSjg*«i. tibtli " 
1 6P§PT'$W5Ifgi:^oTf>-S., #M^lT'{i:. 3o 
CO F-y h 2— 4 OJSlj^^tOffl-^-t^lCi: 0.409 6fe. .. 

[002 3] ^T^'7'f^^'IlISg6{i. ;7D-yi?«-f-CLK 
V t3|HlKB L T ^ 1 fy-f-^m<m^ t . t /i^r 

o-y^ffi^CLKHtilXBLT. H^fef^-rJ'DRO-D 
R3. DGO — DGS , D B 0~D B 3*^'^i. ^ix?.. 
H^r-^J'DRO— DR3, DG0~DG3. DB0~ 
DB3{±. ^ti^'tlR, G, Bc7)H.y h2~4<r)3S3Siii 

*^1 6PiIiT-fM^1-|., 

[00 24] J^ilK^-f^N'mSSTJi, :?D-y^fi-f-CLK 
H(C|SlMLT»f^L. aMx-:5'DR0~DR3, DG 
0'~DG3, D'B0~DB3Ciffi'^T: fi^h' 7W>'^'ll^g&■ 
6 fci -:.TvStt-fl:$itfc#.ii« 1 Ofefr^S-r , 
* 1 £7)fe*^"^$ ill. i: . ?SbVn'^v1^ 5 1 fjccTD;^? 7 



(4) #^2002-341313 
5 6 

tfOl-OCOh'y h2{CW®-r-5gPt»-OflSfig$-^-rilIS&0T [003 1 ] CICIT. NSTFT 1 2tJJ:t/^■V>'^•^-:5' 

OCT) K h 2 (.zMm Lxm^B-izfU 1 0 tyJzUm^Ksm T l 2 {i, ms ( a > iz^-t^ 0 7X^<0 J: a 
Kl 1 *W^>tL. ?SSIBi&IIIS&l 1 {SNSTFT 1 ^simmkUl 7«7)^®t:^i©S>'U ny^EMl 8^J^ 

2, 1 3, PMTFT14*Jj;V^-\'/N'>-:^l 5. 16. ^^^VPM^l 2 ccOMfflit^NM^^^^ K-tf 

^-^tf. ^fz. =S-F h?iJ{cM«LTB*«fl-^l^2 0*-' y^'LXy-xmmi 2 sfc j:t/KP'f >-MJ^l 2 
iS^t^^^. #F-y h=iTtCJ?tii5LTmi^^2 1. 112 f-^r^^f/l^lSl 2 cO«®fc^'-h^lil 2 

^BSl2 2t>J:t/^mfi3lR2 3*«iftft'?.n^, 10 i Sr^frLT^-h^ 1 2 g^Jg^LfctOTfeS. 

[0026] n.^m^U20\t. ?iJF7^/'N'lMlS§7*><i> -hSffil 2 V-XMi^l 2 s<7)ra1{CjiipiAW(7)a 
^^-fe;H Oc07tSiS^^ri£^-r§7ti^tfD^«ffi-f-VS ^OgPA^'^ti.. NMTFTl 20y-h-y-^r^^ 

V-i-9^L7y-<55V'wfc|x^eiu«. ®1^S^2 1*5 icA [00 3 2 j 1 6 a; iN'MTFT 1 2t^'C 

m2^^2 2ii. ^ti^'tiff\^^^^-^m^et-(i>m^ xmxi^s&^fi. i^u^ ymmim^ t^mTFTi2t 

IMJlIllS&l l^|g«$-ti-|.Jt*^<0fi-^9&W. 4>FCi^ l§lt^Jtt3J:l/^-^S:*-r.|>. ■r=&-*>*>^-v^N->'-?'l 6 

{tS. ft^^WJi THj U'<.;l'VWHfci:tX tlj K {±. 113 ( b ) t=Srri:-3fc:. «M*«;K1 7<oaS{c 

;PVWLtf02ffiSri:^. -ft^FCJi. THj l^'^/l^VW ^^Sb^bvU ^^^JKl 85r?^^U, f-^^^yl^^igl 6 c 

H' *5j:t/^ TLj P'^/PVWL' £7)2«^i:S, c7)— :S-iiltCNS5f;M*S!lS: K-f>':/LTy-X®lSl 6 
ffiyL2 3 «mmfil[VL = -VTN + VWL*«^;t 20 s £-J|^^L. ^^^t-ZP^l^l 6 c iJD^Wfcy- h^lK 
^ix-i.. VTNJ4. NSTFTl 2, 1 3<7)LtV'>ffi« 1 3 i 5::^^LTy-^mffil 6 g&J^^L7ti>«-Cib 

'ff-c^fes. 7ti:;c{f. vTN=3v. vwL=-2v, y-hmMi 6 s tv-xmmi 6 sCOmizmAW 

[0027] jg^-fe/n o«±, F;f^fisc 1 <7)m=mms. m^'omzji-yxm^^n^s,. vt^ifi^x. ^-^f^i^^ 
Sr^rt. y-KNi 2t«pm^iVssoy-Kt<?5ra i6{4. NSTFTi 2oy-h-y-xia^jii:Rt 

fi[VS S<oy-Ki:«0^c7)«fitlltc|5tfc3tj8jii*(c=5r [0033] ®4(4, 02tJj:t/f03fc:^L.;t loOH 

^S, ' <y h2{::Ma-r€.gPta-<^i&f^^*-r^'fi>.f-A'-hT'S) 

[00 28] H^Wi. Ma^a-fe/H OCKsSmff . 

S:fflraL«g{t.|. i:?efB^B3&f^'ftt--&<7)T. B!l!««-^V S{4 30 [0034] ®4(ct>V>T, (l^Mt 0 ) X' 

^^i«^>iVSS(^*rLTiE^'ei3J:^/■mStt^^3c5:^c•W fl-^^wt^rLj L-'<.;i'VWL{c$ixT*3 0. NM- 

?RH^B-fe;H OiOSS^ra«S^^ra¥*^-r-?. TFTI 2{4^^^ji{c^-:>TV^i,, il<7)i:&c7)y-KN 

t^HjEVr ms^ig^i O. ClcOHS&flffiV rm sic 1 2c7)m^^V 1 t-f-i.. ft^-jS-FCJi TLj 

J:-5-CJRS<Offi(n!^fc®**^itO, ?g^-fe;H0O3e^ ^/I'VWL' kl^ttT^SO^ nmtfti 3{±^N^tC- 

^¥mt^. iifii. iMB^cO^^-ftiOTti^. ^fi-^ ^§i^i:t(CPaTFT14«*aL., y-KN13«?> 

■OV^T^0^^BJ-^-|,. [0035] fcSWf^t lfci5V>T^#^W** TLj 

[ 0 0 2 .9 ] NMTFT 1 2 O FL-W V {i:B5^Mft#^ 2' A^/UVWLA^/i, r h j ^^/PVWH(C[fi]{tT±^^^S& ' 

0\,Z^W,-^fl. ^<0'f-Yti^mi^^2l<,ztm,^ •T'&i:, NSTFTl 2c7)^-h-y-X^§S^:frL 
iX, *<7)y-;^*V-HN 1 2{,zW^^flh, NMTF 40 -ry-FN 1 2(7)mMLi>lM-th. m^<l>^(r>\yKjVh 

Ti 2<4, ^^m.c2cr>-y-\—v-x^m.^^-t y-FNi 2<r)\^^)Vb<r)mifinm.TFT 1 2(r>L^\^ 

^^^N-^-^-l 5!4. 3f^<7)^«ffiC 3S:^-L. /- . .M«BEVTNSrgi.|, (I^Mt2 ) . NSTFTl '2 

Yn\2t^nMyss<^y-]<t(r)^^zim,^ix *>'»jlU y-FN i 2coK/p*<vo(c:5r^. 

=¥A'>"f>':J'l 5J4; y-FNl 2<0«*j[^^^iC« [0036] iJcfc:, BtJiJt 3fct5V^T«#* FC#f 

■^•t^tzibl<zm.nt>tlX\^h. CLj K;I^VWL' *^<i, TRj ]yK)VYyjW' Iz ir \- 

[0030] NSTFTl 3ii. ^'mii^23tJ- tf<^ixl.fc, NSTFTl Sd^'^jlf & i: i: t (CPST 

FNl 3i:C7)PBlCg?MSn. -e<7)<>-'-F*^'|g 2^112 F T 1 4 0 s y-KN 1 3*>'S2pmfi[VL 

2tCSS?$itS. PffiTFT 1 4-{i. e:^i^2 Oi; y- tC^-l.;' F'C*« Tl j V'>s;P*»^> THj U 

FN 1 3<7)^(-«S!$tt, -e<7)y-F{4^2^3ElS2 2 '<.;W-iLJ::(f 4>ix.|.:^''f 5 y^^'ti:. Il4T'^R$tL|,^^ 
{C^ig^m.. dr^7\-i/^'l 6{4. NMTFT12c0^r' 50 S i'j^'tClSI. i,cOt:'{i^r< . y- FN 1 ScOl^'^UiiV 
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m^<i>Wif rLj'ixAgi^:.^ THj UKjHZ±±lf{^fi 

mt:mihl. mmt5lz}5^yxm^<^>Wcoiy^/l^^VO 
NMTFTl 2*i#»iit^:^t, fi^<^W<:OK . . 

r Lj ]y^UVWUZ^h t. y- HN 1 2comffi<i 
VO-Vfi:^l). 

[003 8i }kiz\ FCi}^ > H j VW H ' 

>{)^f> r-Lj u^jl^VW]^' (ClfilftTmt. B#^Jt 7tC 
i3V->Tft-f-0FC<;OK;k{)>'VO- I VTP I (ytJ^iL 
.VTP{±PffiTFT14<??L^V'>ffl^T3^§) iOt . 
ig< 'Sri. , NST F T 1 3 ti<^mmiZ^& tti^iZP 
mTFT14i)^mm-t6. Ztll,Zj:<0. y-VNl 3(7) . 
V^;P!{^VL3!)»^>V0t=±#L. ^(^)±#^J-VO+VT 20 
N-VWL = AVW*«df-^y\->'^ 1 6^:>VLTy— FN 
1 2l,zmM^tl. y-KN 1 2Ol/'<;U*JV0-V-f 

J:5y-HN12<0 K^l^-fb&*M^$ ir, Wmco^-ft 
i>m±^nh . ffiiO h* -y h 3 . 4 F >y h 2 i: II tffl^ 

[00391 Lmm<mm 2 ] mm.<mm. 1 -cii^Ma^ 

v-y3>-)K2rfflv^-CTFT^f^^L/i*-\ #H^B®v-U3 
^-MSr^ V T F T S-f^^-r l>:^tt P MT F T 2r f^fig 

-ri.c:i:«T'#^v^. -f-if . c:oj|ifec^m^2-ci±. 30 

PST F TSrfflV-^-f t^TNMT FT<?>;^i5rfflV ^■CSbV^** 

[ 0 0 4 0 ] ii5{i. ^cD^m(7)mmcr,mm2i,z^ hii 

=y-m^^^m.<r) 1 OCT) H .y h t:BSa-r-SSP^?:5^-r 

Illt'S) o T - H! 2 i; MJ:b^ix-&IlT-* I. . 
. 10 04 1] I25^#MLT. ^sr>:ttv-m.^^mm. 

w^mm^i i*WbIe»iiis§i ix-mm^ix^ ^^^ . 

2 2 ;^>tT K 7 <[HliiS 6 *^ <i ft-^ F C c7)ft:b 0 
fi-^<j^ F C 1 SrStt. # H -y h^TtcmLTm3^3^ 40 

[0042] m.¥^wmm^ 1 7{i. m^Mm^ 1 1 

PMTFT 1 4 ^NSTFT 1 8T-ffi^L/ii>cOT*> 
^. NSTFTl 8{i. B!)liflim^^2 0i:y— FN 1 3 

i:«7)racs^$^t. 'ec7)^-'h{im3^^2 4tiSi? 

$ixl>. ^3^IS24{i, tfF7-f>'N'IIIf&6*»/?>^i-f- 
<j5.FC2Srg(t|.. . ■ . 

[0 04 3] 126 {4, 05t'^L7tloOF-y-hicM^'- 

W, VSi3j:l>V-FNl 2<0U-'<j.l^-ft;{4. 04 till . 50 
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[0 044] ^^tt^-C-J4. fi-^<^FCl, <6FC2{i 

L' (c^nxfeO. NSTFTl 3*^'^af -i>i:i;it>l: 
NMTFT 1 B>mmmzi-j:^. y - FN 1 3ii«S^« 
fi[VL{^$f^Tv^s. 

[0045] tm-<t> F C 1 r H J ly^JUVW 

H' *^/i> TLj l-^/UVWL- iZ^Tif^tl. NSTF 

. . T 1 3 immmiz^i , <*:i ^t-. fi^ * f c 2 r l j 

U'OP'VWL; *»4> THj U'<;1/VWH' tC^LJbff^ 
il. NffiTFTl 8*^^a-rS. ZtHzXK). y—FN 

W*idf^y^•i:^^' 1 FN 1 2tc:fEa;^ix. 

y - F N 1 2 (D u^;ut^y ^ — f v f ^mf 

[0046] nifecojg® 2 T-i) , m&^mm itmt^ 

m*f#'^>*tS. ^rfc. TFT1.2. 1 3, 18i:LT3£ 

X ^ ;&m<^)T F T tr^fla ur t J: I 1 Jim a i r t ^ 

[0047] ^mm^^tit::^c7)mmti-t^x(0}^x' 

m^x'h -> xmmm^j: h <r>x'i±^ ^^-^t^ii^tih^^x- 

[0048] 

^aT«. ^cr}ummmcommzmtx^(D^6^m^ 
■^m^B-^z/uff^mmm&iztm^ti. ^(Dx-nw&a^^ 

fi-f-^gft, ^(D^m^tmmt\y^)Uz^ixfz:it 
tJ^FtTHa-r-i.micOF^yi^^X^i:. -e^O— ^r«ffi 

EimmX' # -i. 7 •< - FX7U-«S{C i -:) TBK 

*»'ffiTt--l. <0SrR&±-r § t *iT't . ^fn^tfOH^SIS-^ ' 
[004 9] »^t<{i. IE«;0g&{4. miOF^vv; 

xif'imm^m^'^wmm.mz^tu-zz tizmtxw 

-^{4. y^- Fx;i^-mE?:S6*Wt?i<lt-i. i: 
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